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Abstract 
It is in the nature of a human to make mistakes. However, it does not necessarily follow for it not to be reduced or eliminated in a 
system. A company may experience significant monetary losses due to human error due variability of products being produced. 
This study aims to reduce, if not eliminate, the probability of occurrence of human error in a chicken processing company. Also, 
the study used a descriptive research design which applied a two-step methodology – the general to specific approach. For the 
general approach, human reliability assessment tool: Human Error Assessment and Reduction Technique (HEART) was utilized 
in identifying the area or process in the business where the probability of human error occurrence is highest. Afterwards, the 
specific approach was done targeting the area with highest error probability occurrence. The study used survey questionnaires 
and random sampling techniques for this phase. As a result, the area with the highest error probability of occurrence is the 
butchery or the chopping area. Equipped with the findings from the study, several recommendations have been proposed 
addressing the concerns regarding human error reduction. 
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1. Introduction 
“Not all human errors are necessarily the fault of the person who made the error. In many cases, the error is either 
force by external circumstances or by obsolete rules.” [1] Human error in organization or business is one of the vital 
considerations that contribute to operational disruption which could later on lead to loss and/or wastage of resources 
and profit. This is the reason why the main goal of Human Error Analysis is to minimize human error and maximize 
system performance. This can be made possible with the aid of Human Reliability Assessment (HRA) techniques 
and tools under the broad field of Ergonomics such as HEART (Human Error Assessment and Reduction 
Technique) – which is applied in this study – by the use of qualitative and quantitative methods to assess the human 
contribution to risk [2]. 
1.1. Problem statement 
The company is experiencing a significant amount of monetary losses due to uneven sizes of the chicken chops 
they are selling – some of these chops being too small to be sellable. The smaller chops are sold at a lesser price but 
the larger chops could not be sold at a higher price which results in losses.  
If the business continues to do so, they will be incurring a significant amount of monetary loss cumulatively in a 
year, which jeopardizes their overall efficiency and overall earning potential. Also, inconsistent product quality 
(uneven size of chicken chops being sold) could lead customers to choose buying from a competitor instead. 
A three-month sales report presents the total number of chicken chops versus the out of standard size cuts; and 
the total sales versus the corresponding discount for the uneven chicken chops sold. The standard price per chicken 
chop (any part i.e. leg, wing, breast, back, thigh, neck) is 14 Philippine Peso (Php) while the uneven smaller size is 
sellable at 11 Php or below. This discount reflects as losses from the expected revenues. (see Fig. 1 and 2) 
 
 
 
Fig. 1. Three-Month Sales Report: (a) Number of Chicken Chops; (b) Projected Revenues VS. Discount Amount. 
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Fig. 2. Projected Cumulative Discount (in Php). 
1.2. Objectives of the study 
For this case study, this aims to minimize the probability of occurrence of human error in the company to answer 
and develop the following general and specific objectives: 
 
General objectives: 
 
x To reduce human error in the butchery area of the company. 
x To improve the company’s cost efficiency through the effective use of ergonomic principles and concepts. 
 
Specific objectives: 
 
x Identify the processes and sub-processes in the butchery area of AJ and Joy Enterprises. 
x List possible human errors within the identified processes. 
x Assess which of the errors identified have the highest probability of happening. 
x Choose errors that are most likely to occur. 
x Reduce the probability of error of the identified errors that are most likely to occur. 
x Recommend possible action plans to reduce the errors. 
x Assess if actions are realistic and applicable. 
x Evaluate if the recommended actions resulted in cost efficiency. 
2. Research methodology 
Multiple methods were used to collect data: a direct observation method was employed to collect the primary 
data used in the study. Direct observation provides an opportunity for the study to observe directly what is 
happening in the actual setting. The data collection was conducted in a way that interrupted working processes as 
little as possible. Secondary data was obtained from the existing records that the business has kept track of for 
several months prior to the study. Face-to-face interviews were also conducted during the course of the study. 
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The business has a current production processes. The production flow is divided into six (6) different stations 
particularly: Receiving Area, Storage Area, Chopping Area, Washing Area, Marinating Area, and Loading Area. 
Each of the identified processes was subjected to the human reliability assessment tool HEART. This tool identified 
which process or sub-process has the highest error probability. 
2.1. General approach 
The first stage of the HEART methodology is to identify the full range of sub-tasks that a system operator would 
be required to complete within a given task. Once this task description has been constructed, a nominal human 
unreliability score for the particular task is then determined, based on the Generic Task Table. (see Table 1) 
 
       Table 1. Generic Task Table. 
GENERIC TASK 
NOMINAL HUMAN UNRELIABILITY 
Nominal 
Value 
5th 
Percentile 
Boundary 
95th 
Percentile 
Boundary 
1. Totally unfamiliar, performed at speed with no real idea of likely consequences 0.55 0.35 0.97 
2. Shift or restore system to a new or original state on a single attempt without 
supervision or procedures 
0.26 0.14 0.42 
3. Complex task requiring high level of comprehension and skill 0.16 0.12 0.28 
4. Fairly simple task performed rapidly or given scant attention 0.09 0.06 0.13 
5. Routine highly practiced, rapid task involving relatively low level of skill 0.02 0.007 0.045 
6. Restore or shift a system to original or new state following procedures with 
some checking 
0.003 0.0008 0.007 
7. Completely unfamiliar, well designed, highly practiced, routine task occurring 
several times per hour, performed to highest possible standards by highly 
motivated, highly-trained and experienced personnel, with time to correct 
potential error, but without the benefit of significant job aids 
0.0004 0.00008 0.009 
8. Respond correctly to system command even when there is an augmented or 
automated supervisory system providing accurate interpretation of system state 
0.00002 0.000006 0.0009 
9. None of the Above    
 
After identifying the appropriate General Task for each of the processes, error producing conditions are then 
selected based on the observations conducted during the study. The Error Producing Conditions or EPCs, which are 
apparent in the given situation and highly probable to have a negative effect on the outcome, are then considered. 
Error-Producing Conditions are also generic. (see Table 2) As an EPC should never be considered beneficial to a 
task, it is calculated using a formula. (see Equation 1) 
 
ܥ݈ܽܿݑ݈ܽݐ݁݀ܧ݂݂݁ܿݐ ൌ ൫ሺܯܽݔܧ݂݂݁ܿݐ െ ͳሻሺܲݎ݋݌݋ݎݐ݅݋݊݋݂ܧ݂݂݁ܿݐሻ൯ ൅ ͳ  (1) 
   
Table 2. Error-Producing Conditions Table. 
 Category Total Heart Effect 
1 Unfamiliarity with a situation which is potentially important but which only occurs infrequently or which 
is novel 17 
2 A shortage of time available for error detection and correction 11 
3 A low signal-noise ratio 10 
4 A means of suppressing or over-riding information or features which is too easily accessible 9 
5 No means of conveying spatial and functional information to operators in a form which they can readily 
assimilate 8 
6 A mismatch between an operator’s model of the world and that imagined by the designer 8 
7 No obvious means of reversing an unintended action 8 
8 A channel capacity overload, particularly one caused by simultaneous presentation of non-redundant 
information 6 
9 A need to unlearn a technique and apply one which requires the application of an opposing philosophy 6 
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 Category Total Heart Effect 
10 The need to transfer specific knowledge from task to task without loss 5.5 
11 Ambiguity in the required performance standards 5 
12 A means of suppressing or over-riding information or features which is too easily accessible 4 
13 A mismatch between perceived and real risk 4 
14 No clear, direct and timely confirmation of an intended action from the portion of the system over which 
control is exerted. 4 
15 Operator inexperience (e.g., a newly qualified tradesman but not an expert) 4 
16 An impoverished quality of information conveyed by procedures and person-person interaction 3 
17 Little or no independent checking or testing of output 3 
18 A conflict between immediate and long term objectives 2.5 
19 Ambiguity in the required system standards 2.5 
20 A mismatch between the educational achievement level of an individual and the requirements of the task 2 
21 An incentive to use other more dangerous procedures 2 
22 Little opportunity to exercise mind and body outside the immediate confines of a job 1.8 
23 Unreliable instrumentation (enough that it is noticed) 1.6 
24 A need for absolute judgments which are beyond the capabilities or experience of an operator 1.6 
25 Unclear allocation of function and responsibility 1.6 
26 No obvious way to keep track of progress during an activity 1.4 
27 A danger that finite physical capabilities will be exceeded. 1.4 
28 Little or no intrinsic meaning in a task 1.4 
29 High level emotional stress 1.3 
30 Evidence of ill-health amongst operatives especially fever 1.2 
31 Low workforce morale 1.2 
32 Inconsistency of meaning of displays and procedures 1.2 
 
After the study identified which process has the highest probability of error occurrence, factors affecting these 
occurrences are identified and a questionnaire consisting of 12 questions employing the Likert scale is formulated. 
The choppers at the company were asked to answer the questionnaire to the best of their knowledge. These 
answers in the questionnaires are then tallied and subjected to a Pareto analysis to show which of the identified 
factors has the most significant impact on the probability of the error happening. 
2.2. Specific approach 
A sample of 398 pieces of random chicken parts was collected for weighing. The sample size was determined 
using Slovin’s Formula. (see Equation 2) The average daily weight of chicken supplied and chopped is 1.6 metric 
tons – roughly about 22,400 pieces of chopped chicken parts assortment (14 pieces average per kilogram). The 
number of choppers working on a particular day at the company is 9. The number of samples required (393) is 
divided among the nine workers which results into 44 pieces of assorted chicken parts per worker. 
 
                                                                                 ൌ ܰͳ൅ܰ݁ʹ                                         (2) 
These data were tabulated per part and then subjected to Student’s T-test to know whether or not the sample 
mean is significantly different to the standard weight, as set by the company, for each chicken chop part. The parts 
identified were thigh, breast, wing, leg, neck and back. A two-way confidence interval was also calculated so that 
the study could identify the extent to which the sample average weight varies from the expected value.  
3. Results discussion and conclusions 
Applying the HEART tool, the proponents discovered that Butchery Section with the specific task of Chopping 
of Chicken Parts has the most error probability with 61.23%. The computation on the assessment of the probability 
of failure per task is presented. (see Table 3) Consequently, a survey questionnaire was conducted to the employees 
in this particular area. The tally of the result was subjected into a Pareto chart. (see Fig. 3) The Pareto Analysis 
result shows that the categories of human error which have the greatest effect to the probability of the error to occur 
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in the butchery area of the company are the Physiological/Environmental Factors and Human Sensory Perceptions, 
where the employees rated the highest contributing factor was heat experienced in the working environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Pareto Chart of Human Error Categories. 
 
   Table 3. Chopping of Chicken Task’s Probability of Failure Assessment. 
Generic task (3): Complex task requiring high level of comprehension and skill 0.16 
Task: Worker chops the chicken into smaller parts, in accordance to standard weights 
Error Producing Conditions 
Total Heart 
Effect (E) 
Assessed 
Proportion (P) Assessed Effect 
 Σ≠1 ((E-1)*P)+1 
2. A shortage of time available for error detection and correction  11 0.05 1.5 
7. No obvious means of reversing an unintended action 8 0.03 1.21 
11. Ambiguity in the required performance standards  5 0.06 1.24 
13. A mismatch between perceived and real risk  5 0.04 1.16 
17. Little or no independent checking or testing of output  3 0.23 1.46 
23. Unreliable instrumentation (enough that it is noticed)  1.6 0.12 1.072 
31. Low workforce morale 1.2 0.01 1.002 
Assessed probability of failure = 0.16*1.5*1.21*1.24*1.16*1.46*1.002*1.072= 0.6123 
 
As a result of hypothesis testing presents, it has been inferred that the mean weight of the chicken parts 
significantly differs from the expected weight. (see Table 4) The sample mean weight of the leg and wing parts are 
significantly lower than the standard weight identified for the said parts which means that these parts will have a 
smaller portion and will be less sellable than the rest. The smaller portion of these parts would contribute to the 
rediscounting scheme of the company that lowers the revenue. 
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   Table 4. T-Test Performed Per Chicken Chop Part. 
PART SAMPLE SIZE 
STANDARD 
WEIGHT 
(grams) 
SAMPLE 
MEAN 
(grams) 
SAMPLE 
STANDARD 
DEVIATION 
CALCULATED T 
VALUE 
T-TEST RESULT 
ሺȁݐ଴ȁ ൐ ݐ௖௧௜௧௜௖௔௟ሻ 
THIGH 58 65 70.05 10.63 3.62 Reject ܪ଴ 
BREAST 49 75 78.45 11.07 2.18 Reject ܪ଴ 
WING 98 65 60.806 5.52 -7.52 Reject ܪ଴ 
NECK 50 90 100.10 12.81 5.58 Reject ܪ଴ 
LEG 97 65 57.608 5.45 -13.35 Reject ܪ଴ 
BACK 44 65 74.07 10.85 5.54 Reject ܪ଴ 
4. Recommendations 
After careful deliberation and analysis of the data available, the study was able to come up with several 
recommendations. These recommendations are then subjected to SMART Analysis. (see Table 5) The SMART 
Analysis rates each of the recommendations in a scale of 1-5 of each of the five (5) SMART criteria, namely: 
Specific, Measurable, Achievable, Relevant and Time-Bound. The scores are then calculated using a formula. (see 
Equation 3) 
 
        Table 5. Summary of Recommendations Subjected into SMART. 
SUMMARY OF RECOMMENDATIONS 
Q S M A R T PP RANK 
Installation of Exhaust Fans 5 4 5 3 4 2.4 3 
Wearing of Working Suit 5 3 4 4 4 2.56 2 
Installation of Fly Curtains 5 5 4 4 3 1.92 4 
Investing on quality chopping knives 5 3 3 4 3 1.44 5 
Renovation of Floors 5 3 4 3 3 1.44 5 
Investing on Chopping Machines 5 3 3 3 3 1.08 6 
Sorting of Chicken According to Weight 5 5 4 5 5 3.2 1 
 
  ൌ ሺሻ ቀ஺ହቁ ቀ
்
ହቁ             (3) 
 
This formula will help to identify the recommendation that should be prioritized. The formula only utilizes the 
Achievable, Relevant and Time-Bound aspect of the SMART criteria and ignores the Specific and Measurable 
portion since these are typically aspects that are controllable. Based from the SMART analysis, the 
recommendations should be implemented according to the following rank of priority: the SMARTest 
recommendation is to implement a slight change in the current process by the addition of a step: sorting of chicken 
parts according to the weight category (small, medium, large). 
A cost benefit analysis was done to determine the strengths and weaknesses of the alternatives suggested by in 
this study. It helps in identifying what will be the most beneficial alternative to the entire company (if done 
individually; one at a time) in terms of improving its profit and reducing its losses. The cost benefit analysis shows 
that the recommendations: Investment of Machineries; and Sorting of Chicken has the highest effect on the company 
in minimizing it’s losses and expenses due to human error occurrence in the production area particularly on the 
butchery area. (see Table 6)  
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Table 6. Cost-Benefit Analysis (Butchery Area). 
 ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 ALTERNATIVE 4 ALTERNATIVE 5 ALTERNATIVE 6 ALTERNATIVE 7 
COSTS (in Php) 
Purchase      20,400.00 28, 800.00      2,750.00 3,600.00 8,000.00  195,000.00 3,000.00 
Salaries and 
Materials           900.00 0 0 0 3,000.00 58,500.00 96,000 
Maintenance 
of Equipment       1,020.00           864.00           275.00           108.00 36, 000 39, 000.00 150.00 
Training and 
Orientation         0 0 0 0 0 9,750.00 1000.00 
Total Variable 
Cost 6,120.00 0 0 0 3,000.00 68,250.00 0 
Total Cost per 
1 year 27, 540.00 29,664.00 3,025.00 3,708.00 50,000 302,250.00 100,150   
BENEFITS 
Labor Savings 0 0 0 0 0 27,000.00 0 
Increase in 
Revenue 0 0 0 0 0 721,404.92 432,842.949 
TOTAL 
BENEFITS 0 0 0 0 0 748,404.92 432,842.949 
Return of 
Investment 
(ROI) 
- - - - - 2.48 4.32 
 
It means that using these recommendations would not only give solution on the reduction of human error but 
would also induce cost-efficient effect to the company. It clearly shows that the immediate prioritization of these 
two recommendations will be a big help to reduce the average losses of the company due to uneven chopped 
chicken parts. 
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